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[■«] Jt MfcHi- L >M\ 

(l) dse»fltJh**iSt, MKjxy^y (7) #on 
t!^7^fAU A2I1, ^OFFirON 
KStl, x/ny^yyi/^f (5) teiEft £ £ 0 S 
i^7jyfAl» A2$:ON(;U ffJh+MSj^-v^v 

^ONti8^7^fAl, A2$rONtC-TtL^Mib^ 

tlZo i^^yUON, SI)xyv?y7?:OFFT* 
tl^yfAl, A2^0N««|jxyv?y|j:^ 




4 -3rJU5»^-5» CALT) 



8- /b7'J 

9 - 'J I/- 



1 

±^ > v? K ±^i/i?y xwm £ tt 5 £ 

lit ^4 1 >>i/>mmmzffi®^>>i?>hmm 

±Ktt*«r<o-««:1i«i^>^^* s fi5 ^SI- 
[f**g7] ^U^^ LTf«H:L*bftfc*t«J 
[0 0 0 1] 

sttiiiftfr^flt^ ufc £ # e wff-it ut^ ^> & a 

[0 0 0 2] 

ifr ffl xy^/>g sbftt jk g |bff ttlbSB «:« x. # 

witzfrtcmc, zht ^^(ommm^^^^xmm 

(^HBS5 8- 1 5 7 2 9*^*#HR) ^ fo^^ 
9-3 2 4 6 6 8f^«#I) tfS#t6£*VCV^o 
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2 

[0 0 0 3] 

PSii- 5 r £ # X # £ *W ffl ^ »#ik a 
70 [0 0 0 4] 

atM*itu ^^^^fc^^v^vW^^^^^r^ 

3i > > S: S ibS^tti" S^^v^a »f* Jh § lb httiW} 
20 \c fitx ^ yt» $ n 5 iil^iljx > *j > tc j: 

[0 0 0 5] m&T%2<D&m\Z-£tl\^ l»3ft«l<D»W 

[0 0 0 6] »*JS5(7)*^^«ttbtf, li^lCO^B^ 
UTf^fb-^rL^o ff^^ 6 <D$gty]\c£th&, ff^ 

[0 0 0 7] 

imwcnmMnj&n] m 1 h*5bw©» i (omm^m 
(Dmj&*7F-fmx&>^x, iisrtitst^-f^^ 

t 2 ^a^gp^t- »^ 9 - $ 3 ^ibr ztix^ 

$iy-yil, S2^H2, I3^-H3^1 

50 (m^-r) (cKs^tt^^^v^^-y 10 
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3 

X-mm-i-Z r t <fc 9 IsME-fr L#> bttSo 
[0 0 0 8] x73y=^!xt5|:iltt^7S'f 

5 0 *fc3iT=i yny/u^f 5(j:l2/» y 1 2 b& 

t-f^/l/©xy^yft5 0 — 2 0 0 c cilffcio 
[0 0 0 9] W^^^ V*— /Uxl- y h 6 Ott^^i?^ 

1 Ltf>5 0 ^LT, ^CiLt, iltsttffi 

[0010] 0 2 ttBI 1 Lfcjg 1 0>HlllW>*t8©:a|- 
/i^*— * (ALT) 4. xr^ynyyi/j/f (a/ 
C) 5. ^tf:^ (W/P) 6, 

^(ftl ai-^^V^y— y 1 O^&^ttttibtu 

* (alt) 4icsi/-y 1 uwe»s*t, 

(w/p) 6{:l2/-y 1 2 35SBDB**b, 

e>n, 7 a 2 ^Ltiftxy^y 7 

^je^$^-ci>sco^Lrv^ 0 

[0011] H 3 Wt#aHEftfr^j3*tS 

[lAix/ziyoFFtitTt] ixy^yi 
(iON («ftH) T% MKjxy^y? teO F F (ffih) 
-C, 11^75/fAL A2WICOFF (#») 
*U ^/VhBtetLfr*)*/^?*— ? (ALT) 4, 
— $i£y-7 (W/P) 6«JB«lStL5^, xj^yny 

(a/o sriK»**Lfti\ 

[0012] [1 B : ^Tr3>OFFT*gtMflt<£ ("f 

yiliOFFt, i|jxy>?y7{iOFF-C% «fltt* 7 
7fAl, A2IJ*COFF (»»0 fcStU ^hB 
fi^t?b"f^"^^— * (ALT) 4, ^t-^^/ 
(W/P) 6. x7ny3y7 P l/yt (A/C) 5 telg 

[0 0 13] [1 C : xT^yONT^tTW IS> £^ 
y^yiliON (Sflb) X\ ffiKjxy^y7liOFF 

7yfA2ttOFF f^K* ><yH* Bte*fc> 0 



(3) f£M 2000-345874 

4 

jsrtv?*—? (alt) 4, ^t-^^y/ (W/P) 
6, x73y3y7 p i/yf (A/C) 5^-f-^x^ib$ 

[0 0 14] [1 D : *-T=t>-ONX&mW±<P 

tiOFF-C\ MSb^>v ; >7(iON («ftft) T% 
7 7fAlliOFF (MW s A2liON lc£ 
ti, x/nyny^y^t (A/C) 5 ten® £2x3 
70 tf^ hB^^t?^T^-^^^ — * (ALT) 4. t? 

t-^y/ (w/p) 6, f4K»S*tfti\ 
[0 0 15] C 1 E : m^lsi?^ 7 &tm~tz>M&) 

1^7 7fAl, A2^CON (£j^) L. 

xyv?yi^ON ^fcj;D. OFF 

(alt) 4, ^t-^^yy (w/p) 6. 
^rxt^xtvyi/^i^ (a/o sfii-^-c^ibStb 

[0016] C 1 F : h 

M9b^>v ? ^7{^|g»^^— as£rfifcH*:5» 

-so ] m*. ix^itoN am) > 
y7^oN mM) (DVtmxmM?? ^a i % a 2^ 

fflAh^^xy^KoiHAh/^cjD^ 
^VS?>-7^igf|,^^(^— ^^^^ o ^UbB 

ttlfiHEU ;*vu** — * (ALT) 4, ?7i!s~#i£^"7 

(w/p) 6. *sj:t^ x7ay=iyyyyt (a/ 

50 C) 5te^TJB»£*l5 0 

[0017] [ 1 G : iljxy^y 7 &&%Ltf>7t L 

^) ] Mf*. ±xy^/yi^ON '(»«) , iftxyi? 
>7£OFF (flcjfc) , JRJH^M&ffJh. ^ 

ffihO^«g-C««^7s/^Al, A2^:ON (« 

^).i-5 0 rtLtc.t^, mm^^^7^m.^^y F 't 

^ (ALT) 4. — (W/P) 6. *3J: 

^0 o 5 , xr^yny^y^t (A/c) ste-f^xmWjZ 

[0 0 18] 04tt, mi^S£0^fC*3VNT«Sjic 

titfcot, ±xys;yi©g«fioil:, MSb^. 
>^7(Z)PMf 7 0 l ^ttf 7 0 2^^ti, fit 
|b^Vv?^7(DS^« ; 7 0 2d«^3i>'v?>'l<?5*S[« : l 
0 2 i/<>f/^f 7 0 3T*5Sii^ttr^>5o LT, ^ 
xy^y 1 (om&M 101 irffiffij^v-^v 7 cop^i^ 7 

0 i-©tt-&»tc«:*i#i 1 o^it^n, mm^^^ 

50 >7(DW^L*g7 0 2 t 7 0 3<D%g&%$\a^ 



5 

2#7 1 0#Rtte>ft-CV>5o 1 0 t 

fg2#710liECU5 0 36»b©JB^*ii*ftff*-*l 

y^y l Jc»LTiB«Sr*5r ft 0* 
[0 0 19] i5fiSi^Wi^^, *§«j^ 

itKlt, *£J|b^>^>7 0#^ff7 0 2j>mW*M&ft 

l 2 oic*»S*lT^SjSU *JJ:lMBi#i l osa*** 
[0020] H6tt, 9S2<D&M<oi&Wi<o*''i'**~-* 

(ALT) 4. xT^yny/l/yf (A/C) 5, £ 
* — ^TjO-y (W/P) 6, ««3^^v^^7. *5<t^ 
iy^yi^ JUS©***:* «5tttt-^L*:t>tf>-efc 
9^ ixy^y l (D^ 7 1 a 7 y 2 

O^&^ttttbtU ;*VW**-* (ALT) 4{cmi^ 
-y2 2jWMSS*b* V*—*^? (W/P) 6fc* 
2/-y2 2«e^^ iraya^Vyt (A/ 

c) 5 la*. -*{:li^7 7fB l *tfc 

2 3«(^ frit bttf&frl-ttSS 4 7 P -y24 

2&-fc%a&ist%tim5y-y 2 s^^ttit^ 
mtt&mM? 7^B2 $ e y 

[0 0 2 1 ] lg|7(lB2c0^cD^StCjo^'C, #iHE 

r; 

SON "C% fflxyi?y7|j:OFF (ffih) 

t% W7^fBL B2, B3tt^TOFF 
ft) ^hB^^W^^-^ (ALT). 

4. tf^y (W/P) 6ttMtt£*tS3as, 

n^nVz/^jyiJ- (A/C) 5ttISI&£*LftV\, 
[0 0 2 2] C2 B : xT^yOF F "C g ftffih ■*» ("T 
ft*^ ^T^vOFFT'^^fT^W^lhLT^ 

yifiOFF (ffih) T% iljxy^yyfiOFF («s 
it) T% 11^7 7fBl, B2. B3HitOFF 
(flPBO ^hBli^^^ft/^*-^ (A 

LT) 4, — ftf^zf (W/P) 6. ^T=>=> 

^i/yt (a/c) 5 crafts ;h,ftv\, 

[0 0 2 3] (2C ixT^VON-CtW] tt> ±^ 

y^ymoN (f£H») -e. Hjxy^y7ttOFF 

(fflh) T% 11^7 7fBlllON (^-fr) , 
7 7 fB2, B3liOFF ^hBfi 

^.fryyitfrZ*—* (alt) 4. v*—*^-? (w 



J) ^2 0 0 0-3 4 5 8 7 4 

6 

/P) 6, x73y=^yf (A/C) 5^i"-<T 
[0 0 2 4] [2D : ^r^^ONr-Sift^lh^ ("fft 

teOFFT% ffitb^^WtiON (§H1) T% 
7^B1, B2ttOFF OUtt) . B3i*ON (ffi 
-&) xTaya^yt (A/C) 5l*mih 

£tlZ>l)K '</l>hBttL&t>h-r*A'9*—9 (ALT) 
/0 4, — (W/P) 6. f*li»i**b&V\, 

[0 0 2 5] [2 E : ffift^V^V 7 
tCte. 11^77fB2^0N U 
> 7 IC^HMS * A* «3 £ * * # & , 
£ON (ISflft) 9. OFF (fftJh) T-£> 

H^77fBl, B3llB*it>, ON T^O 
FF (»Jft) X"b£\<\ rcO0#, -^hBttlnlKU 

(ALT) 4. *#>>y (W/P) 6 

ftWmZti. xTnynyA^t (A/C) 5 teWM 
20 ^7yfBl*tfiB3©-^ON <h £HT 

" [0 0 2 6] [2 F : h/W^T^ 

£0 ] ^te, ±xy>?yi^ON (&fih) , ffia^^v^ 
y7^0N (Wm) Ott*ttt^7yfB2S:ON 

(^) -^£ o il^7 7fBl, B3«H, O 
N nOFF WWC) X*h^\ CCDB#, -</W 

>BfilHlteU *VW*-* (ALT) 4, 

>^ (w/P) 6ttP»$ti^ xT^ynyyi/^t 

30 (A/C) 5 fi«K^ 7 y f B 1 tfettB 3 ©-*ASO 

N m&) fcStt-cv^OTlbSixSo 

[0 0 2 7] C2G : 7 L 

rfijffltsi* (-t-ft^*>. f»xye;y7*±xyi; 

] icti, ixyv?yUON (%W) . Wft^^^ 
y7^0FF (fflh) , 1-ft*>fc> »««J&fltjh. 

5 0 IB^yfBi, B3(iS*H, ON 
-eto-FF (»ssc) -etJ:v\ znm, ^hBtemm 

L. ^-/U^^— ^ (ALT) 4, — (W/ 
p) 6nmW)£]n. iTnyny^Uyf (A/C) 5 
tim^^^^^B l3=fci*B 3 0— WON 

xyi/y7(7)^v^i:ttll $1^I«1T^ 

[0 0 2 8] H8ti, »3^3H6^?g|fi©^P^*— ^ 
(ALT) 4. xTny^y/l/^t (A/C) 5, * 
(W/P) 6. |t«I^V^V7, *3,fctf± 
50 xyi?yi^ afe©«^-Sr. «attl^Lfct©-efc 
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OdSftOf+ttbtt. (W/P) 6[Cfgl 

J*—!) 2 l&Wm£tl % (ALT) 4^li 

2dS«t9Wt6>ix, i*i:iit8^7:7fC2S:^U 
xT^^ay^l/^t (A/C) 5 3&*Sl9f+ttb*U x. 
T^^a^Uo,-^ (A/C) 5©K^liif 3l«^ 

[0029] m9te'm3<DnM<otem\c&\,^x, 
-e, t»^7^ciiioN m&) tcstu mm? v 

5/fC2, C3liOFF 

fefltfvl'**— * (ALT) 4, V*—?7fcf7 (W/ 

p) efttMftSitsas* zcr ^v-^v^i/^/-^ (a/ 
C) 5fM»S*L*V\, 
[0 0 3 0] C3 B : xT^yOF F-CgfMflh* (i" 

^7 =3 yoF F-cojfetT^biCf^ffjhLTafe^i 

yittOFF (ffih) T% iSjxy^y7(iOFF (ff 
lh) t\ ii^77fCl, C2, C3|j:itOFF 

^hBfl*t?bft^*-^ (A 
LT) 4. t?*— (W/P) 6, xr^yny 

/i/yt (A/C) SttMfcSixtt^. 

[0 0 3 1 ] [3 C : xT^yONT^tT^] tt, 
^>HiON (ISA) T% i%x^y7|j:OFF 

(ffJh) T% 11^73/fCl, C2teON , 
m^^^^^C3tiOFF mWO IdSJu ^hBfj: 
£:bl?;*vU^ — ^ (ALT) 4. (W 
/P) 6. x/nyny/i/^t (A/C) 5 riS^T 

[0 0 3 2] [3 D : ^7 = ^ O N"C S ftffji: * 

teOFFT% i|jxy^y7fiON T% WS^ 

7^C1, C2flOFF [C^tL, 11^7$/ 

^C3f^ON (#-§0 x/nyny^U^f 
(A/C) 5temW}£tlZ>&, s</l>hBte&t>hir*/l> 
(ALT) 4. (W/P) 6, 

£0 (CUT. Xtl'**—* (ALT) 4^1!jLT^m 

J; 3 le-f 5 <!: tt^So 

[0 0 3 3] [ 3 E : M^J^>^V 7 5 #£0 

Mfi, C2, C3^tON (« 

&a*b> $xy>/yi$:ON (KM) {--T 5 r J; 
9, OFF (ffjh) T*^ofcffiib^^v ? >'7^^ffi)^^ 
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(ALT) 4. *}*—*#>>y (W/P) 6. 

^7^>-=i^yu-/i^ (a/c) 5&±xmmzfrz> 0 

[0 0 3 4] [3 F : h-TSS^ ("T^t> 

-SO ] fete, ±xyv?yUON. , ^Kj^^v? 

>7£ON C^ffld) ^ltll^7^fCl ( C2, 

U *>V&**-& (ALT) 4, (W/ 
10 P) 6, ^T^xt^u^ (A/C) 5te±XmW) 

[0 0 3 5] [3G : 7 ^^M.^'Zf t L 

rfUffl-t-sa^ »H)xy^y7$:ixy^ 
ffihC0«Jit?S«^ 7 ix^-C 1 , C2, C3^TON 

Lrf^ffli-5o hBtelnJfcL, ;*vu* 

^ — ^ (ALT) 4, Vx — ZtSZs"? (W/P) 6. x. 
7=r>^^^U^-^ (A/C) 5li^TJE»S^So ft 

[0036] [H 1 0 li x 14 <7)HJg(D^(7)^-/V^ 
* (ALT) 4. ^7^Vxi^y p u-/^ (A/C) 5, 

V*— P^-y (W/P) 6, M^^>^>7. joJ;^ 

tt. ^-/u^^"^ (alt) 4 ia*m i y 4 1 

&£tl, ^Hr-^if^^ (W/P) 6icM2^-y4 2 
^aSStt, oi7^>^>-7 P U^i^ (A/C) 5tCtt— 
7 xf D 2 35S-#ie* SnfcS 3 ^- !) 4 3 

m^>i?>7frm*)tttfbtix\,^z>o 
[oo3 7] mi item4<Dmm<Dftm\c&\,^x. &w 

[4 A : x/nyoF Fr^tT+D {-fi, ixy^yi 
liON T% ffi«3^>v ? >'7ti:OFF (ffjh) 

t\ ii^7xfDuioN (c^n, mm? =7 

-7fD2, D 3liOF F (fifgt) |C$^ ^hBi^ 
^^^U^^-^ (ALT) 4, ^^-"^^V^ (W/ 
P) 6(i|^S!j$tb6^. xT^yny/U^f (A/ 
C) 5(iiEH)$ttftV\ 
[00 3 8] [4 B : ^7 =3 >o F F g ih^ ("f 
xr a VO F F -C^3ltT*^*HflEj!: LTix 
50 ^^l3ftS6i(jffjhSixrv^*l» ] ttt, 3£^>v? 
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VlttOFF {»±) X\ »xyv?y7iiOFF (» 
Ik) X\ tl^7^DK D2, D3tt4tOFF 

(WIS) I^SJX, ^bBttifebft^*^ (A 
XT) 4, ?7*-$^rf (W/P) 6, xr^y^y 

/l/yf (A/C) 5fiMB»S*LftV\ 
[0 0 3 9] [ 4 C : xTayONttffW J*. ^ 

ys;yillON CRM) T% iliiy^TttOFF 

(ffJh) T% 11^7'7fDl, D2ttON («-&) , 
«8^yfD3(iOFF ffitk) ^bBfi 
3=fc>9;*vl'** — * (ALT) 4. ^^y/ (W 

/P) 6. xrnynyyi/^f (A/C) 5 ^"T^T 

[0 0 4 0] (4D:i73yONtliM4 J M~ft 

uoFF-e, i»x^y7ttON (ttA) t\ 

7yfDl, D2fj:OFF (»») tC$*U 11^7 7 
fD3liON (#^) iC^tU iraVa^U^f 

(ALT) 4. (W/P) 6. 

f*S2ft£*XftV\, ft*5, II^7'7fD3^:ON (« 
£*) {CUT, ^/H^BfcETU ^/l"**— * (ALT) 
4 ftf^? (W/P) 6 t&temW)LX%m& 

[0 0 4 1] [4 E : i|jxyi?y7 
\Z\^ !I^77fDl, D2, D3^TON (ft 

fttf*£>. i^y^i*ON (Stt) Jc-T^r ^i-J; 

t). OFF (fltJh) -Cft)o/t»lb3i^^V7 3&S*&»*iX 

ON mM) l-ftS* ^^>0#. ^H^BttlEMBU ^ 

(ALT) 4. (W/P) 6, 

xr3ya^uyt (A/C) 5tt±-CMB*ix6o 
[0 0 4 2] C 4 F : h^7^ h (i - **? 

£0 ] Mtt* ixyi?yiS:ON (««) . MSb^^v? 

>7£ON CRM) <Ott»-eii^7yfDl, D2, 
D3^tON (flte) «o ^U>BW:IeME 
U 1r>V9*<—9 (ALT) 4, Vlr — $^-7 (W/ 
P ) 6. x/nyn V^U>yi7- (A/C) 5tt4tWl 

tf, ti ^ 7 D 1 ttll*»4!7 ^{'i'f ^ 7 ^IC 
[0 0 4 3] [4 G : Sftxyv?y 7 «rffi*# b 

> i x~mmikmm^x&n.#i/y p t {.xftmz&zm 

] icfi. ixy^yi^rON (ISA) , HHb^:^ 
>7£:OFF (ffjh) , -T^t>*>, «K»**&»Jt, 
ffih(7>«fi-emBI^7y^Dl, D2, D3^tON 
(«-&) i"So ^tU-i 1 ^ *«j3iv^>7ii^^v 
-yt^Xitm-TZo w0>«\ ^H^BttlaHEU rtvi'* 
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* (ALT) 4, l?*-*^:/ (W/P) 6. ^ 
Txi>=iy^U^1h (A/C) 5{i^T^ft^^5o ft 

^^y^i: ifclftxy^y 7*^*^: u 

[0 0 4 4] il2(l ^5(Z)^O^CO^-/W^-^ — 
^ (ALT) 4 X xTaya^^yf (A/C) 5, 

^tf:^ (W/P) 6. «ft^>^^7, 
ixy^i^ «5fc«)t-^bfc 
fc^. x^^yi^7^«il aCll^yf E 

tt. avw**— * (alt) 4tc^i^— y 5 l^S 

*S£*U ^a*^ (W/P) 6l:$27°-^5 2 

dSSft^n. ^T=J V^VTT'V yU- (A/C) 5^{im 

ttttbtU ffitb^>^>7(C{im^^7^^E l3ftS— f£ 

[0 0 4 5] H! 1 3 iim 5 (O||JSC0^^*5l^T, #S 

20 (SAixT^yOFFtiW) fctt. 3e^>v^1 
iiON (««) T% «)xy^7fiOFF (fflk) 
. -C, I1^7^fElttON tc£*U 11^7 

7 fE2, E 3fiOF F t-£*U ^bBllS 

frDavl'**— * (ALT) 4, (W/ 
P) 6fcfcl*®b£*b5tf 5 , ya^l^J/t (A/ 

c) 5tiPtb^tLftv\ 

[0 0 4 6] C 5 B : xTnyOFFT^tM^ ("T 
ft:b^> xT^yOF F-CCOjfefT^b^Mf^lt Lt±x 

>^>l^gtbffIt$tt■cv^s*1fi) 3 fctt* 
30 yiiiOFF (ffjh) r% «8)xyi;y7iioFF (ff 

lb) "C% 117 7 5/fEl, E2. E3^XOFF 

(#P*fc) ^bBfl^bbft/V^^-^ (A 

LT) 4, V*—?^? (W/P) 6. xT^yny 

T'V'yf (A/C) 5»:Rlb$ftftv\ 

[0 0 4 7] [5C •.xr^yONT'tW] ^ 
y^KiON (»«) T% »xyv?y7|j:OFF 

(fflh) T% »7^fEl, E2f^ON > 
m^^ 7 y 3(^OF F (»jft) \Z.£tl, ^hBli 

^ (alt) 4. (W 

^0 /P) 6. xr^y^y^l/yf (A/C) 5^-T^T 
[0 0 4 8] [5D : 3iTxi>ON"C@®[)^lL E t I (1~ft 

>-l35sa»«cjh*n-C^5*lB) 3 ^^^>1 
(iOFF-C, l|jxyv ; y7|j:ON (gttt) "C, 
77fElllOFF («P») i-^tt, W^yfE 
2, E3iiON («^) ^</UbBW:@l9, 
^yny/l/^t (A/C) 5<Z>fdl\ ^ (A 

lt) 4, v*— frf^y" (W/P) 6t>li@)^iX^o 
50 [0 0 4 9] [SE-.Wjxy^y?^!^^) 
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WB^yfEl, E3£ON m&) ffl 

y^yi^ON mm) ictzzkiz&y s off (H 
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(57) Abstract 

PROBLEM TO BE SOLVED: To provide automatic 
stopping/restarting device for a vehicle engine for 
driving an auxiliary machine, etc., without reducing 
opportunity to automatically stop an engine and 
consuming the electric power of a battery. 

SOLUTION: In this device, stopping a vehicle due to 
turning ON an air conditioner to automatically stop 
a main engine 1 turns an auxiliary engine 7 ON, and 
electromagnetic clutches A1 and A2 OFF and ON 
respectively, thereby driving an air compressor 5. 
The engine 7 can be started by turning the clutches 
A1 and A2 ON and a main engine 1 ON while 
supplying fuel to and igniting the engine 7 during 
this stop. The output torque of the engine 7 can be 
added to the output torque of the engine 1 by 
turning the clutches A1 and A2 ON at the ON of the 
engines 1 and 7. The engine 7 can be operated as 
an air pump by turning the clutches A1 and A2 ON at 



the ON of the engine 1 and the OFF of the engine 7. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Engine automatic-stay automatic-restart equipment which is engine automatic-stay automatic- 
restart equipment which restarts a main engine automatically in engine restart condition which stopped a 
main engine automatically in engine shutdown conditions defined beforehand, and was defined 
beforehand, and is characterized by having a donkey engine which drives the auxiliary machinery driven 
with a main engine at the time of a main engine halt at the time of main engine operation. 
[Claim 2] Equipment according to claim 1 characterized by for a donkey engine using the same power 
means of communication as a power means of communication used when a main engine drives auxiliary 
machinery at the time of a main engine halt, and driving auxiliary machinery at it. 
[Claim 3] Equipment according to claim 1 characterized by putting a donkey engine into operation with 
a main engine. 

[Claim 4] Equipment according to claim 1 characterized by thing for which also make a donkey engine 
work at the time of main engine operation, and it was made for a donkey engine to bear some of all drive 
loads. 

[Claim 5] Engine automatic-stay automatic-restart equipment according to claim 1 characterized by 
making it operate as an air pump which carries out the non-ignited drive of the donkey engine with a 
main engine, and feeds air. 

[Claim 6] Engine automatic-stay automatic-restart equipment according to claim 5 characterized by 
supercharging a main engine in air with air which a donkey engine made to operate as an air pump 
feeds. 

[Claim 7] Engine automatic-stay automatic-restart equipment according to claim 5 characterized by 
performing promotion of atomization of a fuel injected from a fuel injection valve of a main engine with 
air which a donkey engine made to operate as an air pump feeds. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the engine automatic-stay 
automatic-restart equipment which restarts automatically the engine automatically stopped when 
predetermined restart condition was satisfied while stopping an engine automatically, when a 
predetermined condition precedent is satisfied. 
[0002] 

[Description of the Prior Art] The vehicles equipped with the engine automatic-stay automatic-restart 
equipment for vehicles which restarts an engine automatically with the power of a battery in the engine 
restart condition which stopped the engine automatically in the engine shutdown conditions defined 
beforehand, and was defined beforehand are well-known. In such vehicles, when an engine is stopped 
automatically, there is a problem of it becoming impossible for auxiliary machinery, such as an air- 
conditioner, to drive with an engine, therefore, the method (refer to JP,58-15729,A) of stopping engine 
automatic stay, when auxiliary machinery drives - or the method (refer to JP,9-324668,A) of driving 
auxiliary machinery with a battery is devised, however, if the former method is used, it is impossible for 
the opportunity of engine automatic stay to decrease, and for the effect of sufficient fuel consumption 
reduction to no longer be acquired, and to drive over long time amount from consumption of battery 
power being large by the latter method (being a battery). 
[0003] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the engine automatic-stay 
automatic-restart equipment for vehicles which can drive auxiliary machinery, without [ without it 
makes the opportunity of engine automatic stay decrease in view of the above-mentioned problem, and ] 
consuming the power of a battery. 
[0004] 

[Means for Solving the Problem] In engine shutdown conditions which were defined beforehand 
according to invention of claim 1, a main engine is stopped automatically, it is engine automatic-stay 
automatic-restart equipment which restarts a main engine automatically in engine restart condition 
defined beforehand, and engine automatic- stay automatic-restart equipment equipped with a donkey 
engine which drives the auxiliary machinery driven with a main engine at the time of a main engine halt 
is offered at the time of main engine operation. Thus, with constituted engine automatic-stay automatic- 
restart equipment, the auxiliary machinery driven with a main engine drives by donkey engine at the 
time of the usual main engine operation at the time of a main engine halt. 

[0005] According to invention of claim 2, in invention of claim 1, a donkey engine uses the same power 
means of communication as a power means of communication used when a main engine drives auxiliary 
machinery at the time of a main engine halt, and drives auxiliary machinery at it. According to invention 
of claim 3, in invention of claim 1, a donkey engine is put into operation with a main engine. According 
to invention of claim 4, in invention of claim 1, a donkey engine is also made to work at the time of 
main engine operation, and a donkey engine is made to be borne in some of all drive loads. 
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[0006] You make it operate as an air pump which according to invention of claim 5 carries out the non- 
ignited drive of the donkey engine with a main engine, and feeds air in invention of claim 1 when not 
driving auxiliary machinery, and it is **. According to invention of claim 6, in invention of claim 5, a 
main engine is supercharged in air with air which a donkey engine made to operate as an air pump feeds. 
According to invention of claim 7, in invention of claim 5, promotion of atomization of a fuel injected 
from a fuel injection valve of a main engine with air which a donkey engine made to operate as an air 
pump feeds is performed. 
[0007] 

[Embodiment of the Invention] Drawin g 1 is drawing showing the configuration of the 1st of the gestalt 
of operation of this invention, if drawing 1 is referred to, the change gear 2 is connected with the main 
engine 1, and the starter 3 is arranged by the joining segment of the main engine 1 and a change gear 2. 
The 1st pulley 1 1, the 2nd pulley 12, and the 3rd pulley 13 are connected, and AC dynamo 4 for 
charging a battery 8, the air-conditioner compressor 5, and Water pump 6 are made to rotate by driving 
by the crank pulley 10 with which these pulleys were directly linked by the crankshaft (not shown) 
through Belt B, respectively. 

[0008] The 2nd pulley 12 with which the electromagnetic clutch Al was combined with one is 
connected with the air-conditioner compressor 5. Moreover, the air-conditioner compressor 5 is 
connected with the donkey engine 7 through the electromagnetic clutch A2 in the 2nd pulley 12 and the 
opposite side. The displacement of a donkey engine 7 is about 50-200 cc about the engine average of a 
small motorcycle. 

[0009] As for the electronic control unit 60, the vehicle speed signal from a speed sensor 61, the signal 
of the amount of accelerator pedal treading in from the accelerator opening sensor 62, etc. are inputted. 
And when having satisfied that the automatic-stay conditions defined beforehand, for example, vehicles, 
do not stop, not getting into the accelerator pedal, etc., and the command which suspends a main engine 
1 is emitted, and automatic-stay conditions are canceled and it gets into an accelerator pedal, the 
command which makes a starter 3 rotate through relay 9 is emitted, and a main engine 1 is made to put 
into operation. And according to operational status, actuation of auxiliary machinery is controlled like 
the after-mentioned about this invention. 

[0010] AC dynamo (ALT) 4 of the gestalt of the 1st operation which showed drawin g 2 to drawin g 1 , 
the air-conditioner compressor (A/C) 5, Water pump (W/P) 6, a donkey engine 7, and a main engine 1, 
The situation of connection is shown typically and a crank pulley 10 is attached in the appearance 
mentioned above at crankshaft la of a main engine 1. The 1st pulley 1 1 is directly linked with AC 
dynamo (ALT) 4, and the 2nd pulley 12 is directly linked with Water pump (W/P) 6. To the air- 
conditioner compressor (A/C) 5 The 3rd pulley 13 with which the electromagnetic clutch Al was really 
combined with one side is attached, and it is shown that the donkey engine 7 is combined with another 
side through an electromagnetic clutch A2. 

[001 1] Although drawing 3 is an engagement table which shows the engagement condition of each 
element in each service condition, a main engine 1 is ON (operation), a donkey engine 7 is OFF (halt), 
both the electromagnetic clutches Al and A2 are turned OFF (release) and Belt B drives surroundings 
AC dynamo (ALT) 4 and Water pump (W/P) 6 to] in transit by the [1 A: air-conditioner OFF, the air- 
conditioner compressor (A/C) 5 is not driven. 

[0012] [IB: By Air-conditioner OFF, to] in automatic stay (namely, condition in Air-conditioner OFF 
that transit empty vehicle both stop and the main engine 1 is stopped automatically), it is OFF, and a 
main engine 1 is turned OFF (release), it is OFF and Belt B does not drive [ a donkey engine / 
electromagnetic clutches / neither of electromagnetic clutches Al and A2 turn around a donkey engine 
7, and ] AC dynamo (ALT) 4, Water pump (W/P) 6, and the air-conditioner compressor (A/C) 5. 
[0013] [1C: By Air-conditioner ON, ] is ON (operation) during transit, a donkey engine 7 is OFF (halt), 
an electromagnetic clutch Al is turned ON (engagement), an electromagnetic clutch A2 is turned OFF 
(release), and, as for a main engine 1, surroundings AC dynamo (ALT) 4, Water pump (W/P) 6, and the 
air-conditioner compressor (A/C) 5 drive Belt B altogether. 

[0014] By Air-conditioner ON, [ID : to] in automatic stay (namely, condition in Air-conditioner ON 
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that transit empty vehicle both stop and the main engine 1 is stopped automatically) Although a main 
engine 1 is OFF, a donkey engine 7 is ON (operation), an electromagnetic clutch Al is turned OFF 
(release), A2 is turned ON (engagement) and the air-conditioner compressor (A/C) 5 is driven Belt B - 
not turning — AC dynamo (ALT) 4 and Water pump (W/P) 6 — it does not ******. 
[0015] [IE: turning on electromagnetic clutches Al and A2 in both] (engagement), and performing fuel 
supply and ignition to a donkey engine 7, when putting a donkey engine 7 into operation, by turning ON 
(operation) a main engine 1, the donkey engine 7 which was OFF (halt) starts, and it is turned on 
(operation). At this time, Belt B rotates and drives altogether AC dynamo (ALT) 4, Water pump (W/P) 
6, and the air-conditioner compressor (A/C) 5. 

[0016] [IF: When carrying out torque assistance, turn on both the electromagnetic clutches Al and A2 
in ] in the state of ON (operation) and ON (operation) of a donkey engine 7 of a main engine 1 
(engagement), (namely, when making a donkey engine 7 bear some drive loads) Thereby, the output 
torque of a donkey engine 7 is added to the output torque of a main engine 1, and a donkey engine 7 
bears some drive loads. At this time, Belt B rotates and drives altogether AC dynamo (ALT) 4, Water 
pump (W/P) 6, and the air-conditioner compressor (A/C) 5. 

[0017] [1G: When using a donkey engine 7 as an air pump, in both], turn on a main engine 1 (operation) 
and turn on electromagnetic clutches Al and A2 for a donkey engine 7 in the state of OFF (halt), i.e., a 
fuel-supply halt, and an ignition halt (engagement), (namely, when carrying out a non-ignited drive and 
making a donkey engine 7 act as an air pump with a main engine 1) Thereby, a donkey engine 7 acts as 
an air pump. At this time, Belt B rotates and drives altogether AC dynamo (ALT) 4, Water pump (W/P) 
6, and the air-conditioner compressor (A/C) 5. 

[0018] Drawin g 4 is drawing showing the directions in the case of using a donkey engine 7 as an air 
pump in the gestalt of the 1st operation, the inlet pipe 701 and exhaust pipe 702 of a donkey engine 7 are 
combined with the inlet pipe 101 of a main engine 1, and the exhaust pipe 702 of a donkey engine 7 is 
opened for free passage with the exhaust pipe 102 and by-path pipe 703 of a main engine 1. And the 1st 
valve 1 10 is formed in the bond part of the inlet pipe 101 of a main engine 1, and the inlet pipe 701 of a 
donkey engine 7, and the 2nd valve 710 is formed in the bond part of the exhaust pipe 702 and by-path 
pipe 703 of a donkey engine 7. And the 1st valve 1 10 and the 2nd valve 710 supercharge to a main 
engine 1 by adjusting to the optimal angle by the command from ECU50 by feeding into the inlet pipe 
101 of a main engine 1 the air compressed by the donkey engine 7. 

[0019] In the gestalt of the 1st operation, drawing 5 is drawing showing other directions which operated 
the donkey engine 7 as an air pump, and makes air which the donkey engine 7 fed the assistant air which 
promotes atomization of a fuel. As compared with drawin g 4 , the point that the exhaust pipe 702 of a 
donkey engine 7 is opened for free passage by the fuel injection valve 120 differs from the point that the 
1st valve 1 10 is removed. By doing in this way, the air which the donkey engine 7 fed is injected with a 
fuel from a fuel injection valve 120, and improves atomization of a fuel. 
[0020] Drawin g 6 AC dynamo (ALT) 4 of the gestalt of the 2nd operation, the air-conditioner 
compressor (A/C) 5, Water pump (W/P) 6, a donkey engine 7, and a main engine 1, The situation of 
connection is shown typically and a crank pulley 20 is attached in crankshaft la of a main engine 1. The 
1st pulley 22 is directly linked with AC dynamo (ALT) 4, and the 2nd pulley 22 is directly linked with 
Water pump (W/P) 6. To the air-conditioner compressor (A/C) 5 The 3rd pulley 23 with which the 
electromagnetic clutch Bl was really combined with one side is attached, and the 4th pulley 24 is 
attached in another side. The 5th pulley 25 with which electromagnetic-clutch B-2 was really combined 
with one side is attached in a donkey engine 7, and the 6th pulley 26 with which electromagnetic-clutch 
B-2 was really combined is attached in another side. 

[0021] Drawin g 7 is an engagement table which shows the engagement condition of each element in 
each service condition in the gestalt of the 2nd operation. By the [2A:air-conditioner OFF to] in transit 
Although a main engine 1 is ON (operation), a donkey engine 7 is OFF (halt), all of an electromagnetic 
clutch Bl, B-2, and B3 are turned OFF (release) and Belt B drives surroundings AC dynamo (ALT) 4 
and Water pump (W/P) 6 The air-conditioner compressor (A/C) 5 is not driven. 
[0022] By Air-conditioner OFF, [2B : to] in automatic stay (namely, condition in Air-conditioner OFF 
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that transit empty vehicle both stop and the main engine 1 is stopped automatically) A main engine 1 is 
OFF (halt) and a donkey engine 7 is OFF (halt). All of an electromagnetic clutch Bl, B-2, and B3 are 
turned OFF (release), and Belt B does not turn and does not drive AC dynamo (ALT) 4, Water pump 
(W/P) 6, and the air-conditioner compressor (A/C) 5. 

[0023] [2C: By Air-conditioner ON, ] is ON (operation) during transit, a donkey engine 7 is OFF (halt), 
an electromagnetic clutch Bl is made into ON (engagement) and electromagnetic-clutch B-2, B3 is 
turned OFF (release), and, as for a main engine 1, surroundings AC dynamo (ALT) 4, Water pump 
(W/P) 6, and the air-conditioner compressor (A/C) 5 drive Belt B altogether. 

[0024] By Air-conditioner ON, [2D : to] in automatic stay (namely, condition in Air-conditioner ON 
that transit empty vehicle both stop and the main engine 1 is stopped automatically) Although a main 
engine 1 is OFF, a donkey engine 7 is ON (operation), an electromagnetic clutch Bl and B-2 are turned 
OFF (release), B3 is turned ON (engagement) and the air-conditioner compressor (A/C) 5 is driven Belt 
B - not turning - AC dynamo (ALT) 4 and Water pump (W/P) 6 it does not ****** 
[0025] [2E: turning on electromagnetic-clutch B-2 in ] (engagement), and performing fuel supply and 
ignition to a donkey engine 7, when putting a donkey engine 7 into operation, by turning ON (operation) 
a main engine 1, the donkey engine 7 which was OFF (halt) starts, and it is turned on (operation). ON 
(engagement) or OFF (release) is sufficient as both electromagnetic clutches Bl and B3. At this time, 
Belt B rotates, AC dynamo (ALT) 4 and Water pump (W/P) 6 are driven, and the air-conditioner 
compressor (A/C) 5 will be driven, if one side of electromagnetic clutches Bl or B3 is set to ON 
(engagement). 

[0026] [2F: When carrying out torque assistance, turn on electromagnetic-clutch B-2 in ] in the state of 
ON (operation) and ON (operation) of a donkey engine 7 of a main engine 1 (engagement), (namely, 
when making a donkey engine 7 bear some drive loads) ON (engagement) or OFF (release) is sufficient 
as both electromagnetic clutches Bl and B3. At this time, Belt B rotates, AC dynamo (ALT) 4 and 
Water pump (W/P) 6 are driven, and the air-conditioner compressor (A/C) 5 will be driven, if one side 
of electromagnetic clutches Bl or B3 is set to ON (engagement). 

[0027] [2G: When using a donkey engine 7 as an air pump, in ], turn on a main engine 1 (operation) and 
turn on electromagnetic-clutch B-2 for a donkey engine 7 in the state of OFF (halt), i.e., a fuel-supply 
halt, and an ignition halt (engagement), (namely, when carrying out a non-ignited drive and making a 
donkey engine 7 act as an air pump with a main engine 1) Thereby, a donkey engine 7 acts as an air 
pump. ON (engagement) or OFF (release) is sufficient as both electromagnetic clutches Bl and B3. At 
this time, Belt B rotates, AC dynamo (ALT) 4 and Water pump (W/P) 6 are driven, and the air- 
conditioner compressor (A/C) 5 will be driven, if one side of electromagnetic clutches Bl or B3 is set to 
ON (engagement). In addition, there are some which were explained with the gestalt of the 1st operation 
as a direction using the donkey engine 7 used as the air pump. 

[0028] Drawin g 8 AC dynamo (ALT) 4 of the gestalt of the 3rd operation, the air-conditioner 
compressor (A/C) 5, Water pump (W/P) 6, a donkey engine 7, and a main engine 1, The situation of 
connection is shown typically and a crank pulley 30 is attached in crankshaft la of a main engine 1 . The 
1st pulley 21 is directly linked with Water pump (W/P) 6, and the 2nd pulley 32 with which the 
electromagnetic clutch CI was really combined with one side is attached in AC dynamo (ALT) 4. The 
air-conditioner compressor (A/C) 5 is attached in another side through an electromagnetic clutch C2, 
and, as for the opposite side of the air-conditioner compressor (A/C) 5, the donkey engine 7 is attached 
through the 3rd electromagnetic clutch C3. 

[0029] Drawing_9 is an engagement table which shows the engagement condition of each element in 
each service condition in the gestalt of the 3rd operation. By the [3A:air-conditioner OFF to] in transit 
Although a main engine 1 is ON (operation), a donkey engine 7 is OFF (halt), an electromagnetic clutch 
CI is turned ON (engagement), electromagnetic clutches C2 and C3 are turned OFF (release) and Belt B 
drives surroundings AC dynamo (ALT) 4 and Water pump (W/P) 6 The air-conditioner compressor 
(A/C) 5 is not driven. - H r ;. . /> 

[0030] By Air-conditioner OFF, [3B : to] in automatic stay (namely, condition in Air-conditioner OFF 
that transit empty vehicle both stop and the main engine 1 is stopped automatically) A main engine 1 is 
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OFF (halt) and a donkey engine 7 is OFF (halt). Electromagnetic clutches CI, C2, and C3 are turned 
OFF (release) altogether, and Belt B does not turn and they do not drive AC dynamo (ALT) 4, Water 
pump (W/P) 6, and the air-conditioner compressor (A/C) 5. 

[0031] [3C: By Air-conditioner ON, ] is ON (operation) during transit, a donkey engine 7 is OFF (halt), 
electromagnetic clutches CI and C2 are turned ON (engagement), an electromagnetic clutch C3 is 
turned OFF (release), and, as for a main engine 1, surroundings AC dynamo (ALT) 4, Water pump 
(W/P) 6, and the air-conditioner compressor (A/C) 5 drive Belt B altogether. 

[0032] By Air-conditioner ON, [3D : to] in automatic stay (namely, condition in Air-conditioner ON 
that transit empty vehicle both stop and the main engine 1 is stopped automatically) Although a main 
engine 1 is OFF, a donkey engine 7 is ON (operation), electromagnetic clutches CI and C2 are turned 
OFF (release), an electromagnetic clutch C3 is turned ON (engagement) and the air-conditioner 
compressor (A/C) 5 is driven Belt B - not turning - AC dynamo (ALT) 4 and Water pump (W/P) 6 - it 
does not ******. in addition, it can charge by turning ON (engagement) an electromagnetic clutch C2, 
and driving AC dynamo (ALT) 4. 

[0033] [3E: Turning ON (engagement) altogether electromagnetic clutches CI, C2, and C3 at ], and 
performing fuel supply and ignition to a donkey engine 7, when putting a donkey engine 7 into 
operation, by turning ON (operation) a main engine 1, the donkey engine 7 which was OFF (halt) starts, 
and it is turned on (operation). At this time, Belt B rotates and drives altogether AC dynamo (ALT) 4, 
Water pump (W/P) 6, and the air-conditioner compressor (A/C) 5. 

[0034] [3F: When carrying out torque assistance, turn on altogether electromagnetic clutches CI, C2, 
and C3 in ] in the state of ON (operation) and ON (operation) of a donkey engine 7 of a main engine 1 
(engagement), (namely, when making a donkey engine 7 bear some drive loads) At this time, Belt B 
rotates and drives altogether AC dynamo (ALT) 4, Water pump (W/P) 6, and the air-conditioner 
compressor (A/C) 5. In addition, if this torque assistance is not carried out, an electromagnetic clutch CI 
can be transposed to a mechanical one-way clutch. 

[0035] [3G: When using a donkey engine 7 as an air pump, in ], turn on a main engine 1 (operation) and 
turn on altogether electromagnetic clutches CI, C2, and C3 for a donkey engine 7 in the state of OFF 
(halt), i.e., a fuel-supply halt, and an ignition halt (engagement), (namely, when carrying out a non- 
ignited drive and making a donkey engine 7 act as an air pump with a main engine 1) Thereby, a donkey 
engine 7 acts as an air pump. At this time, Belt B rotates and drives altogether AC dynamo (ALT) 4, 
Water pump (W/P) 6, and the air-conditioner compressor (A/C) 5. In addition, there are some which 
were explained with the gestalt of the 1st operation as a direction using the donkey engine 7 used as the 
air pump. 

[0036] Drawing 10 AC dynamo (ALT) 4 of the gestalt of the 4th operation, the air-conditioner 
compressor (A/C) 5, Water pump (W/P) 6, a donkey engine 7, and a main engine 1, The situation of 
connection is shown typically and the crank pulley 40 by which the electromagnetic clutch Dl was 
combined with crankshaft la of a main engine 1 by one is attached. The 1st pulley 41 is directly linked 
with AC dynamo (ALT) 4, and the 2nd pulley 42 is directly linked with Water pump (W/P) 6. The 3rd 
pulley 43 with which the electromagnetic clutch D2 was really combined with the air-conditioner 
compressor (A/C) 5 by one side is attached, and the donkey engine 7 is attached in another side through 
the electromagnetic clutch D3. 

[0037] Drawin g 1 1 is an engagement table which shows the engagement condition of each element in 
each service condition in the gestalt of the 4th operation. By the [4A:air-conditioner OFF to] in transit 
Although a main engine 1 is ON (operation), a donkey engine 7 is OFF (halt), an electromagnetic clutch 
Dl is turned ON (engagement), electromagnetic clutches D2 and D3 are turned OFF (release) and Belt 
B drives surroundings AC dynamo (ALT) 4 and Water pump (W/P) 6 The air-conditioner compressor 
(A/C) 5 is not driven. 

[0038] By Air-conditioner OFF, [4B : to] in automatic stay (namely, condition in Air-conditioner OFF 
that transit empty vehicle both stop and the main engine 1 is stopped automatically) A main engine 1 is 
OFF (halt) and a donkey engine 7 is OFF (halt). Electromagnetic clutches Dl, D2, and D3 are turned 
OFF (release) altogether, and Belt B does not turn and they do not drive AC dynamo (ALT) 4, Water 
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pump (W/P) 6, and the air-conditioner compressor (A/C) 5. 

[0039] [4C: By Air-conditioner ON, ] is ON (operation) during transit, a donkey engine 7 is OFF (halt), 
electromagnetic clutches Dl and D2 are turned ON (engagement), an electromagnetic clutch D3 is 
turned OFF (release), and, as for a main engine 1, surroundings AC dynamo (ALT) 4, Water pump 
(W/P) 6, and the air-conditioner compressor (A/C) 5 drive Belt B altogether. 

[0040] By Air-conditioner ON, [4D : to] in automatic stay (namely, condition in Air-conditioner ON 
that transit empty vehicle both stop and the main engine 1 is stopped automatically) Although a main 
engine 1 is OFF, a donkey engine 7 is ON (operation), electromagnetic clutches Dl and D2 are turned 
OFF (release), an electromagnetic clutch D3 is turned ON (engagement) and the air-conditioner 
compressor (A/C) 5 is driven Belt B — not turning ~ AC dynamo (ALT) 4 and Water pump (W/P) 6 — it 
does not ******. i n addition, an electromagnetic clutch D3 is turned ON (engagement), Belt B is turned, 
and it can charge by driving AC dynamo (ALT) 4 with Water pump (W/P) 6. 
[0041] [4E: Turning ON (engagement) altogether electromagnetic clutches Dl, D2, and D3 at ], and 
performing fuel supply and ignition to a donkey engine 7, when putting a donkey engine 7 into 
operation, by turning ON (operation) a main engine 1, the donkey engine 7 which was OFF (halt) starts, 
and it is turned on (operation). At this time, Belt B rotates and drives altogether AC dynamo (ALT) 4, 
Water pump (W/P) 6, and the air-conditioner compressor (A/C) 5. 

[0042] [4F: When carrying out torque assistance, turn on altogether electromagnetic clutches Dl, D2, 
and D3 in ] in the state of ON (operation) and ON (operation) of a donkey engine 7 of a main engine 1 
(engagement), (namely, when making a donkey engine 7 bear some drive loads) At this time, Belt B 
rotates and drives altogether AC dynamo (ALT) 4, Water pump (W/P) 6, and the air-conditioner 
compressor (A/C) 5. In addition, if this torque assistance is not carried out, an electromagnetic clutch Dl 
can be transposed to a mechanical one-way clutch. 

[0043] [4G: When using a donkey engine 7 as an air pump, in ], turn on a main engine 1 (operation) and 
turn on altogether electromagnetic clutches Dl, D2, and D3 for a donkey engine 7 in the state of OFF 
(halt), i.e., a fuel-supply halt, and an ignition halt (engagement), (namely, when carrying out a non- 
ignited drive and making a donkey engine 7 act as an air pump with a main engine 1) Thereby, a donkey 
engine 7 acts as an air pump. At this time, Belt B rotates and drives altogether AC dynamo (ALT) 4, 
Water pump (W/P) 6, and the air-conditioner compressor (A/C) 5. In addition, there are some which 
were explained with the gestalt of the 1st operation as a direction using the donkey engine 7 used as the 
air pump. 

[0044] Drawing 12 AC dynamo (ALT) 4 of the gestalt of the 5th operation, the air-conditioner 
compressor (A/C) 5, Water pump (W/P) 6, a donkey engine 7, and a main engine 1, The situation of 
connection is shown typically and the crank pulley 50 by which the electromagnetic clutch El was 
combined with crankshaft la of a main engine 1 by one is attached. The 1st pulley 51 is directly linked 
with AC dynamo (ALT) 4, and the 2nd pulley 52 is directly linked with Water pump (W/P) 6. The 3rd 
pulley 53 with which the electromagnetic clutch E2 was really combined with the air-conditioner 
compressor (A/C) 5 is attached, and the 4th pulley 54 with which the electromagnetic clutch El was 
combined with one is attached in the donkey engine 7. 

[0045] Drawing 13 is an engagement table which shows the engagement condition of each element in 
each service condition in the gestalt of the 5th operation. By the [5A:air-conditioner OFF to] in transit 
Although a main engine 1 is ON (operation), a donkey engine 7 is OFF (halt), an electromagnetic clutch 
El is turned ON (engagement), electromagnetic clutches E2 and E3 are turned OFF (release) and Belt B 
drives surroundings AC dynamo (ALT) 4 and Water pump (W/P) 6 The air-conditioner compressor 
(A/C) 5 is not driven. 

[0046] By Air-conditioner OFF, [5B : to] in automatic stay (namely, condition in Air-conditioner OFF 
that transit empty vehicle both stop and the main engine 1 is stopped automatically) A main engine 1 is 
OFF (halt) and a donkey engine 7 is OFF (halt). Electromagnetic clutches El, E2, and E3 are turned 
OFF (release) altogether, and Belt B does not turn:;and they do not drive AC dynamo (ALT) 4, Water 
pump (W/P) 6, and the air-conditioner compressor (A/C) 5. 

[0047] [5C: By Air-conditioner ON, ] is ON (operation) during transit, a donkey engine 7 is OFF (halt), 
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electromagnetic clutches El and E2 are turned ON (engagement), an electromagnetic clutch E3 is turned 
OFF (release), and, as for a main engine 1, surroundings AC dynamo (ALT) 4, Water pump (W/P) 6, 
and the air-conditioner compressor (A/C) 5 drive Belt B altogether. 

[0048] By Air-conditioner ON, [5D : to] in automatic stay (namely, condition in Air-conditioner ON 
that transit empty vehicle both stop and the main engine 1 is stopped automatically) A main engine 1 is 
OFF, a donkey engine 7 is ON (operation) and an electromagnetic clutch El is turned OFF (release). 
Electromagnetic clutches E2 and E3 are turned ON (engagement), and Belt B also drives AC dynamo 
(ALT) 4 besides the air-conditioner compressor (A/C) 5, and Water pump (W/P) 6 the surroundings. 
[0049] [5E: Turning ON (engagement) electromagnetic clutches El and E3 at ], and performing fuel 
supply and ignition to a donkey engine 7, when putting a donkey engine 7 into operation, by turning ON 
(operation) a main engine 1, the donkey engine 7 which was OFF (halt) starts, and it is turned on 
(operation). At this time, Belt B rotates and drives AC dynamo (ALT) 4 and Water pump (W/P) 6. ON 
(engagement), OFF (release), or whichever is sufficient as an electromagnetic clutch E2. If it is ON 
(engagement), the air-conditioner compressor (A/C) 5 is also driven. 

[0050] [5F: When carrying out torque assistance, turn on electromagnetic clutches El and E3 in ] in the 
state of ON (operation) and ON (operation) of a donkey engine 7 of a main engine 1 (engagement), 
(namely, when making a donkey engine 7 bear some drive loads) Now, Belt B rotates and drives AC 
dynamo (ALT) 4 and Water pump (W/P) 6. OFF (release) or whichever is sufficient also as ON 
(engagement), and if an electromagnetic clutch E2 is ON (engagement), it also drives the air-conditioner 
compressor (A/C) 5. In addition, if this torque assistance is not carried out, an electromagnetic clutch El 
can be transposed to a mechanical one-way clutch. 

[0051] [5G: When using a donkey engine 7 as an air pump, in ], turn on a main engine 1 (operation) and 
turn on electromagnetic clutches El and E3 for a donkey engine 7 in the state of OFF (halt), i.e., a fuel- 
supply halt, and an ignition halt (engagement), (namely, when carrying out a non-ignited drive and 
making a donkey engine 7 act as an air pump with a main engine 1) Thereby, a donkey engine 7 acts as 
an air pump. At this time, Belt B rotates and drives AC dynamo (ALT) 4 and Water pump (W/P) 6. OFF 
(release) or whichever is sufficient also as ON (engagement), and if an electromagnetic clutch E2 is ON 
(engagement), it also drives the air-conditioner compressor (A/C) 5. In addition, there are some which 
were explained with the gestalt of the 1st operation as a direction using the donkey engine 7 used as the 
air pump. 
[0052] 

[Effect of the Invention] According to invention given in each claim, the engine automatic-stay 
automatic-restart equipment equipped with the donkey engine which drives the auxiliary machinery 
driven with a main engine at the time of a main engine halt at the time of main engine operation is 
offered, and the auxiliary machinery driven with a main engine drives by the donkey engine at the time 
of the usual main engine operation at the time of a main engine halt. Therefore, without reducing the 
opportunity of engine automatic stay of a main engine, auxiliary machinery can be driven and it can be 
compatible in fuel consumption, exhaust gas, and the amenity. If it carries out like especially claim 2, 
auxiliary machinery can be driven by the donkey engine with the same power means of communication, 
it can realize by low cost, and there are also few problems on loading. If it carries out like especially 
claim 3, since a donkey engine is put into operation with a main engine, it is unnecessary, and the starter 
for donkey-engine starting can be realized by low cost, and the problem on loading also has them. 
[ few ] If it carries out like claim 5 especially, when not driving auxiliary machinery, it can be made to 
operate as an air pump which carries out the non-ignited drive of the donkey engine with a main engine, 
and feeds air, and a donkey engine will be utilized besides the drive of the auxiliary machinery at the 
time of engine automatic stay of a main engine. 



[Translation done.] 
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